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ead this introduction for an overview of the information
provided in this manual and for an understanding of the documentation
conventions used.

About This Manual

This manual shows how to use basic and advanced Structured Query
Language (SQL) to access and manipulate the data in your databases. It
discusses the data manipulation language (DML) statements as well as
triggers and stored procedures, which DML statements often use.

This manual is one of a series of manuals that discusses the Informix imple-
mentation of Structured Query Language (SQL). This manual shows how to
use basic and advanced SQL. The Informix Guide to SQL: Syntax contains all
the syntax descriptions for SQL and stored procedure language (SPL). The
Informix Guide to SQL: Reference provides reference information for aspects of
SQL other than the language statements. The Informix Guide to Database Design
and Implementation shows how to use SQL to implement and manage your
databases.

Types of Users
This manual is for the following users:

= Database-application programmers
= Database users
s Database administrators

Introduction 3



Software Dependencies

4

This manual assumes that you have the following background:
= A working knowledge of your computer, your operating system,
and the utilities that your operating system provides

= Some experience working with relational databases or exposure to
database concepts

= Some experience with computer programming
If you have limited experience with relational databases, SQL, or your

operating system, refer to the Getting Started manual for your database server
for a list of supplementary titles.

Software Dependencies

This manual assumes that you are using one of the following database
servers:

= Informix Dynamic Server, Version 7.3

= Informix Dynamic Server with Advanced Decision Support and
Extended Parallel Options, Version 8.2

= Informix Dynamic Server, Developer Edition, Version 7.3
= Informix Dynamic Server, Workgroup Edition, \ersion 7.3

Assumptions About Your Locale

Informix products can support many languages, cultures, and code sets. All
culture-specific information is brought together in a single environment,
called a GLS (Global Language Support) locale.

This manual assumes that you are using the default locale, en_us.8859-1. This
locale supports U.S. English format conventions for dates, times, and
currency. In addition, this locale supports the 1SO 8859-1 code set, which
includes the ASCII code set plus many 8-bit characters such as é, &, and f.

If you plan to use nondefault characters in your data or your SQL identifiers,
or if you want to conform to the nondefault collation rules of character data,
you need to specify the appropriate nondefault locale.

Informix Guide to SQL: Tutorial



Demonstration Databases

For instructions on how to specify a nondefault locale, additional syntax, and
other considerations related to GLS locales, see the Informix Guide to GLS
Functionality.

Demonstration Databases

The DB-Access utility, which is provided with your Informix database server
products, includes a demonstration database called stores7 that contains
information about a fictitious wholesale sporting-goods distributor. You can
use SQL scripts provided with DB-Access to derive a second database, called
sales_demo. This database illustrates a dimensional schema for data-
warehousing applications. Sample command files are also included for
creating and populating these databases.

Many examples in Informix manuals are based on the stores7 demonstration
database. The stores7 database is described in detail and its contents are
listed in the Informix Guide to SQL.: Reference.

The scripts that you use to install the demonstration databases reside

in the SINFORMIXDIR/bin directory on UNIX platforms and the
%INFORMIXDIR%\bin directory on Windows NT platforms. For a complete
explanation of how to create and populate the stores7 demonstration
database, refer to the DB-Access User Manual. For an explanation of how to
create and populate the sales_demo database, refer to the Informix Guide to
Database Design and Implementation.

New Features

The following sections describe new database server features relevant to this
manual. For a comprehensive list of new features, see the release notes for
your database server.

Introduction 5



New Features in Version 7.3

New Features in Version 7.3

Most of the new features for Version 7.3 of Informix Dynamic Server fall into
five major areas:

= Reliability, availability, and serviceability

= Performance

= Windows NT-specific features

= Application migration

= Manageability

Several additional features affect connectivity, replication, and the optical
subsystem.

This manual includes information about the following new features:
s Performance: Enhancements to the SELECT statement to allow
selection of the first n rows.
= Application migration:

o New functions for case-insensitive search (UPPER, LOWER,
INITCAP)

o New functions for string manipulations (REPLACE, SUBSTR,
LPAD, RPAD)

o New CASE expression

o New NVL and DECODE functions

o New date-conversion functions (TO_CHAR and TO_DATE)
o New options for the DBINFO function

o Enhancements to the CREATE VIEW and EXECUTE PROCEDURE
statements

New Features in Version 8.2

This manual describes the following new features that have been imple-
mented in Version 8.2 of Dynamic Server with AD and XP Options:

= Global Language Support (GLS)
= New aggregates: STDEV, RANGE, and VARIANCE

6 Informix Guide to SQL: Tutorial



Documentation Conventions

= New TABLE lock mode for the LOCK MODE clause of ALTER TABLE
and CREATE TABLE statement

= Support for specifying a lock on one or more rows for the Cursor
Stability isolation level

This manual also discusses the following features, which were introduced in
Version 8.1 of Dynamic Server with AD and XP Options:

»  The CASE expression in certain Structured Query Language (SQL)
statements

= New join methods for use across multiple computers

= Nonlogging tables

= External tables for high-performance loading and unloading

Documentation Conventions

This section describes the conventions that this manual uses. These conven-
tions make it easier to gather information from this and other Informix
manuals.

The following conventions are covered:

= Typographical conventions
= Icon conventions
= Sample-code conventions

Introduction 7
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Typographical Conventions

This manual uses the following standard set of conventions to introduce new
terms, illustrate screen displays, describe command syntax, and so forth.

Convention

Meaning

KEYWORD

All keywords appear in uppercase letters in a serif font.

italics

Within text, new terms and emphasized words appear in italics.
Within syntax diagrams, values that you are to specify appear
in italics.

boldface

Identifiers (names of classes, objects, constants, events,
functions, program variables, forms, labels, and reports),
environment variables, database names, filenames, table
names, column names, icons, menu items, command names,
and other similar terms appear in boldface.

monospace

Information that the product displays and information that you
enter appear in a monospace typeface.

KEYSTROKE

Keys that you are to press appear in uppercase letters in a sans
serif font.

This symbol indicates the end of feature-, product-, platform-,
or compliance-specific information within a table or section.

This symbol indicates a menu item. For example, “Choose
Tools Options” means choose the Options item from the
Tools menu.

Informix Guide to SQL: Tutorial

Tip: When you are instructed to “enter” characters or to “execute” a command,
immediately press RETURN after you type the indicated information on your
keyboard. When you are instructed to “type” the text or to “press” other keys, you do
not need to press RETURN.



Icon Conventions

Icon Conventions

Throughout the documentation, you will find text that is identified by several
different types of icons. This section describes these icons.

Comment Icons

Comment icons identify warnings, important notes, or tips. This information
is always displayed in italics.

Icon

Description

BHW

The warning icon identifies vital instructions, cautions, or
critical information.

The important icon identifies significant information about
the feature or operation that is being described.

The tip icon identifies additional details or shortcuts for the
functionality that is being described.

Introduction
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Icon Conventions

10

Feature, Product, and Platform Icons

Feature, product, and platform icons identify paragraphs that contain
feature-specific, product-specific, or platform-specific information.

Icon

Description

AD/XP

Identifies information that is specific to Informix Dynamic
Server with Advanced Decision Support and Extended
Parallel Options.

E/C

Identifies information that is specific to the
INFORMIX-ESQL/C product.

GLS

Identifies information that relates to the Informix Global
Language Support (GLS) feature.

DS

Identifies information that is specific to Dynamic Server
and its editions. However, in some cases, the identified
section applies only to Informix Dynamic Server and not to
Informix Dynamic Server, Workgroup and Developer
Editions. Such information is clearly identified.

UNIX

Identifies information that is specific to UNIX platforms.

W/D

Identifies information that is specific to Informix Dynamic
Server, Workgroup and Developer Editions.

WIN NT

Identifies information that is specific to the Windows NT
environment.

Informix Guide to SQL: Tutorial

These icons can apply to arow in atable, one or more paragraphs, or an entire
section. If an icon appears next to a section heading, the information that
applies to the indicated feature, product, or platform ends at the next heading
at the same or higher level. A ¢ symbol indicates the end of the feature-,
product-, or platform-specific information that appears within a table or a set
of paragraphs within a section.



Sample-Code Conventions

Compliance Icons

Compliance icons indicate paragraphs that provide guidelines for complying
with a standard.

Icon Description

ANSI Identifies information that is specific to an ANSI-compliant
database.

Identifies information that is an Informix extension to ANSI
SQL-92 entry-level standard SQL.

II

X/O Identifies functionality that conforms to X/Open.

These icons can apply to arow in atable, one or more paragraphs, or an entire
section. If an icon appears next to a section heading, the compliance infor-
mation ends at the next heading at the same or higher level. A ¢ symbol
indicates the end of compliance information that appears in a table row or a
set of paragraphs within a section.

Sample-Code Conventions

Examples of SQL code occur throughout this manual. Except where noted,
the code is not specific to any single Informix application development tool.
If only SQL statements are listed in the example, they are not delimited by
semicolons. For instance, you might see the code in the following example:

CONNECT TO stores7/

DELETE FROM customer
WHERE customer_num = 121

COMMIT WORK
DISCONNECT CURRENT

Introduction 11



Additional Documentation
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To use this SQL code for a specific product, you must apply the syntax rules
for that product. For example, if you are using the Query-language option of
DB-Access, you must delimit multiple statements with semicolons. If you are
using an SQL API, you must use EXEC SQL at the start of each statement and
a semicolon (or other appropriate delimiter) at the end of the statement.

Tip: Ellipsis points in a code example indicate that more code would be added in a
full application, but it is not necessary to show it to describe the concept being
discussed.

For detailed directions on how to use SQL statements for a particular appli-
cation development tool or SQL API, see the manual for your product.

Additional Documentation

For additional information, you might want to refer to the following types of
documentation:

s On-line manuals

= Printed manuals

= Error message files

= Documentation notes, release notes, and machine notes

= Related reading

On-Line Manuals

An Answers OnLine CD that contains Informix manuals in electronic format
is provided with your Informix products. You can install the documentation
or access it directly from the CD. For information about how to install, read,
and print on-line manuals, see the installation insert that accompanies
Answers OnLine.

Informix Guide to SQL: Tutorial



UNIX

WIN NT

Printed Manuals

Printed Manuals

To order printed manuals, call 1-800-331-1763 or send email to
moreinfo@informix.com. Please provide the following information when
you place your order:

= The documentation that you need

= The quantity that you need

= Your name, address, and telephone number

Error Message Files

Informix software products provide ASCII files that contain all of the
Informix error messages and their corrective actions. For a detailed
description of these error messages, refer to Informix Error Messages in
Answers OnLine.

To read the error messages under UNIX, you can use the following
commands.

Command Description

finderr Displays error messages on line

rofferr Formats error messages for printing
¢

To read error messages and corrective actions under Windows NT, use the
Informix Find Error utility. To display this utility, choose
StartO ProgramsO Informix from the Task Bar. ¢

Documentation Notes, Release Notes, Machine Notes

In addition to printed documentation, the following sections describe the on-
line files that supplement the information in this manual. Please examine
these files before you begin using your database server. They contain vital
information about application and performance issues.

Introduction 13



Documentation Notes, Release Notes, Machine Notes
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WIN NT
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On UNIX platforms, the following on-line files appear in the
$INFORMIXDIR/release/en_us/0333 directory.

On-Line File

Purpose

SQLTDOC_X.y

SERVERS_X.y

IDS_X.y

The documentation-notes file for your version of this manual
describes features that are not covered in the manual or that
have been modified since publication. Replace x.y in the
filename with the version number of your database server to
derive the name of the documentation-notes file for this manual.

The release-notes file describes feature differences from earlier
versions of Informix products and how these differences might
affect current products. This file also contains information about
any known problems and their workarounds. Replace x.y in the
filename with the version number of your database server to
derive the name of the release-notes file.

The machine-notes file describes any special actions that are
required to configure and use Informix products on your
computer. Machine notes are named for the product described.
Replace x.y in the filename with the version number of your
database server to derive the name of the machine-notes file.

¢

The following items appear in the Informix folder. To display this folder,
choose Startd ProgramsO Informix from the Task Bar.

Item

Description

Documentation Notes This item includes additions or corrections to manuals,

along with information about features that may not be
covered in the manuals or that have been modified since
publication.

Release Notes

This item describes feature differences from earlier
versions of Informix products and how these differ-
ences might affect current products. This file also
contains information about any known problems and
their workarounds.

Informix Guide to SQL: Tutorial
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Related Reading

Related Reading

The following publications provide additional information about the topics
that are discussed in this manual. For a list of publications that provide an
introduction to database servers and operating-system platforms, refer to the
Getting Started manual.

= A Guide to the SQL Standard by C. J. Date with H. Darwen (Addison-
Wesley Publishing, 1993)

= Understanding the New SQL: A Complete Guide by J. Melton and A.
Simon (Morgan Kaufmann Publishers, 1993)

= Using SQL by J. Groff and P. Weinberg (Osborne McGraw-Hill, 1990)

Compliance with Industry Standards

The American National Standards Institute (ANSI) has established a set of
industry standards for SQL. Informix SQL-based products are fully compliant
with SQL-92 Entry Level (published as ANSI X3.135-1992), which is identical
to 1SO 9075:1992. In addition, many features of Informix database servers
comply with the SQL-92 Intermediate and Full Level and X/Open SQL CAE
(common applications environment) standards.
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Informix Welcomes Your Comments

Informix Welcomes Your Comments

Please tell us what you like or dislike about our manuals. To help us with
future versions of our manuals, we want to know about corrections or clari-
fications that you would find useful. Include the following information:

= The name and version of the manual that you are using
= Any comments that you have about the manual
= Your name, address, and phone number

Write to us at the following address:

Informix Software, Inc.

SCT Technical Publications Department
4100 Bohannon Drive

Menlo Park, CA 94025

If you prefer to send email, our address is:
doc@informix.com

Or send a facsimile to the Informix Technical Publications Department at;
650-926-6571

We appreciate your feedback.
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his book is about databases and how you can use Informix software
to exploit them. As you start reading, keep in mind the following funda-
mental database characteristics:

= A database comprises not only data but also a plan, or model, of the
data.

= A database can be a common resource, used concurrently by many
people.

Your real use of a database begins with the SELECT statement, which is
described in Chapter 2, “Composing Simple SELECT Statements.” If you are
in a hurry, and if you know at least a little about databases, turn to it now.

This chapter covers the fundamental concepts of databases and defines some
terms that are used throughout the book. The chapter emphasizes the
following topics:

= How does the data model differentiate a database from a file?

= What issues are involved when many users use the database as a
common resource?

= What terms are used to describe the main components of a database?
= What language is used to create, query, and modify a database?

= Whatare the main parts of the software that manages a database, and
how do these parts work with each other?
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[llustration of a Data Model

The principal difference between information collected in a database versus
information collected in a file is the way the data is organized. A flat file is
organized physically; certain items precede or follow other items. But the
contents of a database are organized according to a data model. A data model
is a plan, or map, that defines the units of data and specifies how each unit is
related to the others.

For example, a number can appear in either a file or a database. In a file, it is
simply a number that occurs at a certain point in the file. A number in a
database, however, has a role that the data model assigns to it. It might be a
price that is associated with a product that was sold as one item of an order that
was placed by a customer. Each of these components, price, product, item,
order, and customer, also has a role that the data model specifies. See
Figure 1-1 for an illustration of a data model.
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llustration of a Data Model

Figure 1-1
The Advantage of Using a Data Model

@15 06/27/94 1 case baseball gloves $450.00
@14 06/25/94 1 case football $960.00
@13 06/22/94 1 each tennis racquet $19.80
@12 06/18/94 1 case volleyball $ 840.00
mll 06/18/94 5 each tennis racquet  $99.00
ﬂ010 06/17/94 1 case tennis ball $36.00\

—
ORDERS

order
1003
05/22/94

order
1001
05/20/94

customer
Anthony
Higgins

order

item

_ 1011
tennis order 06/18/94
racquet 1013

06/22/94

item k

item

2 1 case
volleyball tennis
nets ball

The data model is designed when the database is created. Units of data are
then inserted according to the plan that the model lays out. Some books use
the term schema instead of data model.

Database Concepts  1-5



Storing Data

Storing Data

Another difference between a database and a file is that the organization of
the database is stored with the database.

A file can have a complex inner structure, but the definition of that structure
is not within the file; it is in the programs that create or use the file. For
example, a document file that a word-processing program stores might
contain very detailed structures describing the format of the document.
However, only the word-processing program can decipher the contents of the
file because the structure is defined within the program, not within the file.

A data model, however, is contained in the database it describes. It travels
with the database and is available to any program that uses the database. The
model defines not only the names of the data items but also their data types,
so a program can adapt itself to the database. For example, a program can
find out that, in the current database, a price item is a decimal humber with
eight digits, two to the right of the decimal point; then it can allocate storage
for a number of that type. How programs work with databases is the subject
of Chapter 5, “Programming with SQL,” and Chapter 6, “Modifying Data
Through SQL Programs.”

Querying Data

Another difference between a database and a file is the way you can
interrogate them. You can search a file sequentially, looking for particular
values at particular physical locations in each line or record. That is, you
might ask “What records have the number 1013 in the first field?”” Figure 1-2
shows this type of search.
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Querying Data

Figure 1-2
Searching a File
450.00 Sequentially
1013 06/22/94 1 each tennis racquet $19.80
06/22/94 1 case tennis ball $36.00
i .00
1012 06/18/94 1 case volleyball $840.00

mll 06/18/94 5 each tennis racquet $99.00
1010 06/17/94 1 case tennis ball $36.0(N

—

ORDERS

In contrast, when you query a database, you use the terms that its model
defines. You can query the database with questions such as, “What orders
have been placed for products made by the Shimara Corporation, by customers
in New Jersey, with ship dates in the third quarter?” Figure 1-3 shows this type
of query.
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Figure 1-3
Querying a Database

manufacturer
Shimara

state
New Jersey

customer
Cathy
O’Brian

order order

customer
1019 1023 Bob
07/16/94 07/24/94 Shorter

Run: Next Restart Exit
Display the next page of query results

stores8 Press CTRL-W for Help------

s 1019 Bob Shorter SHM swimcap 07/16/94

In other words, when you interrogate data that is stored in a file, you must
state your question in terms of the physical layout of the file. When you query
a database, you can ignore the arcane details of computer storage and state
your query in terms that reflect the real world, at least to the extent that the
data model reflects the real world.

In this manual, Chapter 2, “Composing Simple SELECT Statements,” and
Chapter 3, “Composing Advanced SELECT Statements,” discuss the
language you use to make queries.

For information about how to build and implement your data model, see the
Informix Guide to Database Design and Implementation.
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Modifying Data

The model also makes it possible to modify the contents of the database with
less chance for error. You can query the database with statements such as
“Find every stock item with a manufacturer of Presta or Schraeder, and increase
its price by 13 percent.” You state changes in terms that reflect the meaning of
the data. You do not have to waste time and effort thinking about details of
fields within records in a file, so the chances for error are less.

The statements you use to modify stored data are covered in Chapter 4,
“Modifying Data.”

Concurrent Use and Security

A database can be a common resource for many users. Multiple users can
query and modify a database simultaneously. The database server (the
program that manages the contents of all databases) ensures that the queries
and modifications are done in sequence and without conflict.

Having concurrent users on a database provides great advantages but also
introduces new problems of security and privacy. Some databases are
private; individuals set them up for their own use. Other databases contain
confidential material that must be shared but among only a select group of
persons; still other databases provide public access.

Controlling Database Use

Informix database software provides the means to control database use.
When you design a database, you can perform any of the following
functions:

= Keep the database completely private

= Open its entire contents to all users or to selected users

= Restrict the selection of data that some users can view. (In fact, you
can reveal entirely different selections of data to different groups of
users.)
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= Allow specified users to view certain items but not modify them
= Allow specified users to add new data but not modify old data

= Allow specified users to modify all, or specified items of, existing
data

= Ensure that added or modified data conforms to the data model

For information about how to grant and limit access to your database, see the
Informix Guide to Database Design and Implementation.

Centralized Management

Databases that are used by many people are highly valuable and must be
protected as important business assets. You create a significant problem
when you compile a store of valuable data and simultaneously allow many
employees to access it: protecting data while maintaining performance. The
database server lets you centralize these tasks.

Databases must be guarded against loss or damage. The hazards are many:
failures in software and hardware, and the risks of fire, flood, and other
natural disasters. Losing an important database creates a huge potential for
damage. The damage could include not only the expense and difficulty of
re-creating the lost data but also the loss of productive time by the database
users as well as the loss of business and good will while users cannot work.
A plan for regular backups helps avoid or mitigate these potential disasters.

A large database that many people use must be maintained and tuned.
Someone must monitor its use of system resources, chart its growth, antic-
ipate bottlenecks, and plan for expansion. Users will report problems in the
application programs; someone must diagnose these problems and correct
them. If rapid response is important, someone must analyze the performance
of the system and find the causes of slow responses.
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Important Database Terms

You should know two sets of terms before you begin the next chapter. One
set of terms describes the database and the data model; the other set describes
the computer programs that manage the database. This section defines the
terms that describe the database and the data model. For the terms that apply
to programs that manage a database, see “Database Software” on page 1-17.

The Relational Model

Informix databases are relational databases. In technical terms, that means
that the data model by which an Informix database is organized is based on
the relational calculus devised by E. F. Codd. In practical terms, it means that
all data is presented in the form of tables with rows and columns.

The relational model is a way of organizing data to reflect the world. It uses
the following simple corresponding relationship.

Relationship Description

table = entity A table represents all that the database knows
about one subject or kind of thing.

column = attribute A column represents one feature, characteristic,
or fact that is true of the table subject.

row = instance A row represents one individual instance of the
table subject.

Some rules apply about how you choose entities and attributes, but they are
important only when you are designing a new database. (For complete infor-
mation about database design, see the Informix Guide to Database Design and
Implementation.) The data model in an existing database is already set. To use
the database, you need to know only the names of the tables and columns
and how they correspond to the real world.
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Tables

A database is a collection of information that is grouped into one or more

tables. A table is an array of data items organized into rows and columns. A
demonstration database is distributed with every Informix product. A partial
table from the demonstration database follows.

stock_ num manu_code  description unit_price unit  unit_descr

1 HRO baseball gloves 250.00 case 10 gloves/case
1 HSK baseball gloves 800.00 case 10 gloves/case
1 SMT baseball gloves 450.00 case 10 gloves/case
2 HRO baseball 126.00 case 24/case

3 HSK baseball bat 240.00 case 12/case

4 HSK football 960.00 case 24/case

4 HRO football 480.00 case 24/case

5 NRG tennis racquet  28.00 each each

313 ANZ swim cap 60.00 case 12/box

not others.

Informix Guide to SQL: Tutorial

A table represents all that the database administrator (DBA) knows about one
entity, one type of thing that the database describes. The example table, stock,
represents all that the DBA knows about the merchandise that is stocked by a
sporting-goods store. Other tables in the demonstration database represent

such entities as customer and orders.

Think of a database as a collection of tables. To create a database is to create
a set of tables. The right to query or modify tables can be controlled on a
table-by-table basis, so that some users can view or modify some tables but



Columns

Columns

Each column of a table stands for one attribute, which is one characteristic,
feature, or fact that is true of the subject of the table. The stock table has
columns for the following facts about items of merchandise: stock numbers,
manufacturer codes, descriptions, prices, and units of measure.

Rows

Each row of a table stands for one instance of the subject of the table, which is
one particular example of that entity. Each row of the stock table stands for
one item of merchandise that the sporting-goods store sells.

Operations on Tables

Because a database is really a collection of tables, database operations are
operations on tables. The relational model supports three fundamental
operations: selection, projection, and joining. Figure 1-4 shows the selection
and projection operations. (All three operations are defined in more detail,
with many examples, in Chapter 2, “Composing Simple SELECT State-
ments,” and Chapter 3, “Composing Advanced SELECT Statements.”)
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Figure 1-4

lllustration of Selection and Projection
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stock table

stock_num manu_code description unit_price unit  unit_descr
1 HRO baseball gloves  250.00 case 10 gloves/case
1 HSK baseball gloves  800.00 case 10 gloves/case
1 SMT baseball gloves  450.00 case 10 gloves/case
2 HRO baseball 126.00 case  24/case
3 HSK baseball bat 240.00 case  12/case
4 HSK football 960.00 case  24/case
4 HRO football 480.00 case  24/case
5 NRG tennis racquet 28.00 each  each
313 ANZ swim cap 60.00 case  12/box

P R o) J E c T I 0 N
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SELECT

When you select data from a table, you are choosing certain rows and
ignoring others. For example, you can query the stock table by asking the
database management system to “select all rows in which the manufacturer
code is HSK and the unit price is between 200.00 and 300.00.”

When you project from a table, you are choosing certain columns and

ignoring others. For example, you can query the stock table by asking the
database management system to “project the stock_num, unit_descr, and
unit_price columns.”

A table contains information about only one entity; when you want
information about multiple entities, you must join their tables. You can join
tables in many ways. (The join operation is the subject of Chapter 3,
“Composing Advanced SELECT Statements.”)
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Structured Query Language

Most computer software has not yet reached a point where you can literally
ask a database, “What orders have been placed by customers in New Jersey
with ship dates in the third quarter?” You must still phrase questions in a
restricted syntax that the software can easily parse. You can pose the same
guestion to the demonstration database in the following terms:

SELECT * FROM customer, orders
WHERE customer.customer_num = orders.customer_num
AND customer.state = "NJ'
AND orders.ship_date
BETWEEN DATE('7/1/96') AND DATE('9/30/96")

This question is a sample of Structured Query Language (SQL). It is the
language that you use to direct all operations on the database. SQL is
composed of statements, each of which begins with one or two keywords that
specify a function. The Informix implementation of SQL includes a large
number of SQL statements, from ALLOCATE DESCRIPTOR to WHENEVER.

All the SQL statements are specified in detail in the Informix Guide to SQL.:
Syntax. Most of the statements are used infrequently, when you set up or tune
a database. People generally use three or four statements to query or update
databases.

One statement, SELECT, is in almost constant use. SELECT is the only
statement that you can use to retrieve data from the database. It is also the
most complicated statement, and the next two chapters of this book explore
its many uses.

Standard SQL

SQL and the relational model were invented and developed at IBM in the
early and middle 1970s. Once IBM proved that it was possible to implement
practical relational databases and that SQL was a usable language for manip-
ulating them, other vendors began to provide similar products for non-IBM
computers.
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For reasons of performance or competitive advantage, or to take advantage
of local hardware or software features, each SQL implementation differed in
small ways from the others and from the IBM version of the language. To
ensure that the differences remained small, a standards committee was
formed in the early 1980s.

Committee X3H2, sponsored by the American National Standards Institute
(ANSI), issued the SQL1 standard in 1986. This standard defines a core set of
SQL features and the syntax of statements such as SELECT.

Informix SQL and ANSI SQL

The SQL version that Informix products support is compatible with standard
SQL (it is also compatible with the IBM version of the language). However, it
does contain extensions to the standard; that is, extra options or features for
certain statements, and looser rules for others. Most of the differences occur
in the statements that are not in everyday use. For example, few differences
occur in the SELECT statement, which accounts for 90 percent of the SQL use
for a typical person.

However, the extensions do exist and create a conflict. Thousands of Informix
customers have embedded Informix-style SQL in programs and stored proce-
dures. They rely on Informix to keep its language the same. Other customers
require the ability to use databases in a way that conforms exactly to the ANSI
standard. They rely on Informix to change its language to conform.

Informix resolves the conflict with the following compromise:

= The Informix version of SQL, with its extensions to the standard, is
available by default.

= You can ask any Informix SQL language processor to check your use
of SQL and post a warning flag whenever you use an Informix
extension.

Wherever a difference exists between Informix and ANSI SQL, the Informix
Guide to SQL: Syntax describes both versions. Because you probably intend to
use only one version, simply ignore the version you do not need.
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ANSI-Compliant Databases

ANSI-Compliant Databases

Use the MODE ANSI keywords when you create a database to designate it as
ANSI compliant. Within such a database, certain characteristics of the ANSI
standard apply. For example, all actions that modify data take place within a
transaction automatically, which means that the changes are made in their
entirety or not at all. Differences in the behavior of ANSI-compliant databases
are noted where appropriate in the statement descriptions in the Informix
Guide to SQL: Syntax. For a detailed discussion of ANSI-compliant databases,
see the Informix Guide to Database Design and Implementation.

GLS Databases

Informix database server products provide the Global Language Support
(GLS) feature. In addition to U.S. ASCII English, GLS allows you to work in
other locales and use non-ASCII characters in SQL data and identifiers. You
can use the GLS feature to conform to the customs of a specific locale. The
locale files contain culture-specific information such as various money and
date formats and collation orders. For complete GLS information, see the
Informix Guide to GLS Functionality.

Database Software

You access your database through two layers of sophisticated software. The
top layer, or application, sends commands or queries to the database server.
The application calls on the bottom layer, or database server, and gets back
information. You command both layers when you use SQL.

Every program that uses data from a database operates in the same way; you
use an application and database server in every case.The application
interacts with the user, prepares and formats data, and sets up SQL state-
ments. The database server manages the database and interprets the SQL
statements. All the applications make requests of the database server, and
only the database server manipulates the database files on disk.
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Applications

A database application, or simply application, is a program that uses the
database. It does so by communicating with the database server. At its
simplest, the application sends SQL statements to the database server, and the
database server sends rows of data back to the application. Then the appli-
cation displays the rows to you, its user.

Alternatively, you command the application to add new data to the database.
It incorporates the new data as part of an SQL statement to insert a row and
passes this statement to the database server for execution.

Several types of applications exist. Some allow you to access the database
interactively with SQL; others present the stored data in different forms
related to its use.

Database Server

The database server is the program that manages the contents of the database
as they are stored on disk. The database server knows how tables, rows, and
columns are actually organized in physical computer storage. The database
server also interprets and executes all SQL commands.

Interactive SQL

To carry out the examples in this book, and to experiment with SQL and
database design for yourself, you need a program that lets you execute SQL
statements interactively. DB-Access and the Relational Object Manager are
examples of such programs. They help you to compose SQL statements; then
they pass your SQL statements to the database server for execution and
display the results to you.

Dynamic Server with AD and XP Options does not support the Relational
Object Manager program. ¢
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General Programming

You can write programs that incorporate SQL statements and exchange data
with the database server. That is, you can write a program to retrieve data
from the database and format it however you choose. You can also write
programs that take data from any source in any format, prepare it, and insert
it into the database.

You can also write programs called stored procedures to work with database
data and objects. The stored procedures that you write are stored directly in
a database in tables. You can then execute a stored procedure from
DB-Access, ROM, or an SQL application programming interface (SQL API)
such as INFORMIX-ESQL/C.

Chapter 5, “Programming with SQL,” and Chapter 6, “Modifying Data
Through SQL Programs,” present an overview of how SQL is used in
programs.

Summary

A database contains a collection of related information but differs in a
fundamental way from other methods of storing data. The database contains
not only the data but also a data model that defines each data item and
specifies its meaning with respect to the other items and to the real world.

More than one user can access and modify a database at the same time. Each
user has a different view of the contents of a database, and each user’s access
to those contents can be restricted in several ways.

A relational database consists of tables, and the tables consist of columns and
rows. The relational model supports three fundamental operations on tables:
selections, projections, and joins.
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Summary

To manipulate and query a database use SQL. IBM pioneered SQL and ANSI
standardized it. Informix added extensions to the ANSI-defined language
that you can use to your advantage. Informix tools also make it possible to
maintain strict compliance with ANSI standards.

Two layers of software mediate all your work with databases. The bottom
layer is always a database server that executes SQL statements and manages
the data on disk and in computer memory. The top layer is one of many appli-
cations, some from Informix and some written by you or written by other
vendors or your colleagues.
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ELECT is the most important and the most complex SQL statement.
You can use it, along with the SQL statements INSERT, UPDATE, and DELETE,
to manipulate data. You can use the SELECT statement in the following ways:

= By itself to retrieve data from a database
= As part of an INSERT statement to produce new rows
= As part of an UPDATE statement to update information

The SELECT statement is the primary way to query information in a database.
It is your key to retrieving data in a program, report, screen form, or
spreadsheet.

This chapter shows how you can use the SELECT statement to query on and
retrieve data in a variety of ways from a relational database. It discusses how
to tailor your statements to select columns or rows of information from one
or more tables, how to include expressions and functions in SELECT state-
ments, and how to create various join conditions between relational database
tables.

This chapter introduces the basic methods for retrieving data from a
relational database. More complex uses of SELECT statements, such as
subqueries, outer joins, and unions, are discussed in Chapter 3, “Composing
Advanced SELECT Statements.” The syntax and usage for the SELECT
statement are described in detail in the Informix Guide to SQL: Syntax.

Most examples in this chapter come from the tables in the demonstration
database, which is installed with the software for your Informix SQL API or
database utility. In the interest of brevity, the examples show only part of the
data that is retrieved for each SELECT statement. For information on the
structure and contents of the demonstration database, see the Informix Guide
to SQL: Reference. For emphasis, keywords are shown in uppercase letters in
the examples, although SQL is not case sensitive.
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Introducing the SELECT Statement

The SELECT statement is constructed of clauses that let you look at data in a
relational database. These clauses let you select columns and rows from one
or more database tables or views, specify one or more conditions, order and
summarize the data, and put the selected data in a temporary table.
